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XXXIL Account of a Comet: By Mr. Herfchel, F^R. S,% 
communicated by Dr* W^iiovij Jun.ofBzth^ F. R. S^ 




N Tuefday the 13th of March, between ten and eleven 
in the evening, while I Was exammhig the fmall ftars in 
the neighbourhood of HGeminortam, I perceived oh^ that ap- 
peared vifibly larger than the reft : being ftfuck with its unconi- 
mon magnitude, I compared it to H Geminorum and the fmall 
ftar in the quartile between Aiiriga and Oentini, and finding it 
fo much larger than either of them, fufpeSted it to be a comet. 
1 was then engaged in aferies of obfervations on the parallax 
of the fixed ftarSj, which T hope foon to have the honour of 
laying before the Royal Society ; and thofe obfervations requiring 
very high powers, I had ready at hand the feveral magnifiers 
of 227, 460, 932, 1536, 2010, &c;'all which I have fuc^ 
cefsfully ufed upon that odcafion. The power I had on when 
I firft faw the comet was 227. From experience I knew that 
the diameters of the fixed ftars are not proportionally magnified 
with higher powers, as the planets are ; therefore I now put on 
the powers of 460 and 932,9 and found the diameter of the 
comet increafed in proportion to the power, as it ought to be, 
on a fuppofition of its not being a fixed ftar, while the dia- 
meters of the ftars to which I compared it were not increafed 
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in the fame ratio. Moreover, the comet being magnified much 
beyond what its light would admit of, appeared hazy and ill- 
defined with, thefe great powers, while the fiars preferved that 
luftre and diftindnefs which from many thoufand obfervations 
f knew they would retain. The lequel has iliewn that my 
furmifes wei^e well iDunded, this proving to be the Gometwe 
have lately obferved, 

I have reduced all my obfervations upon, this Comet to the 
following tabfes. The firft contains the meafures of the gra- 
dual increafe of the Comet's diameter. The micrometers I 
ufed, when every circumftance is favourable, will meafure ex- 
tremely fmall<angles^ fucbas do not exceed a few feconds, true 
to 6, 8, or 10 thirds at moft; and in the worft fituations true 
tiD 20 or 30 thirds : I have therefore given thfe meafures of the 
Comet's, diameter in feconds and. thirds. And the parts of my 
micjrometer being^thus rechiced;,, I have ahb given all the reft of 
the meafures in the fame manner ; though in larg^ diftances,. 
fuch as one, two, or three minutes, {o great an exa£lnefs^ fox 
feveral reafdns,; is not pretended tp. 
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TABLE I 


Days. 


// /// 


March 17 


2 S3 


19 


2 59 


21 


3 3B 


28 


4 7 




3 S8 


29 


4 7 




4 25 


April 2 


4'25 


6 


4 S3 


n 


S " 


_ 


5 20 


18 


S 2 



Meafures of tlie Comet's diameteif ^. 



Powers. 
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932. 460. 
932. 460. 
460* 

^^'^ r thefe meafures aoftee to q''\ 
227 J *^ ^ 

227 rather too fmall a meafure, 
227 fcems right, 

227 
227 

227 

227 very good ; not liable to half a fecond of error. 

227 true to 12'' or i%'" at moft. 

Having meafured the diameter of the Comet with fuch 
high power as 932 and 460, it may not be amifs to make one 
obfervation on this fubjeft, left it fhouM be mifapprehertded 
that I pretend to a diftin(5t power of fueh magnitude upon all 
celeftial obje<fls in general. By experience I have found, that 
the aberration or indiftinftnefs occasioned by magnifying much;, 
provided the objed be ftill left fufficiently diftinft^ is rather to 
be put up with, than the power to be reduced, when the angles 
to be meafured are extremely fmall. The reafon of this nlay^ 
perhaps, be that a fmall error of judgement, to which we are 
always liable, is of great confequence with a low power, as 
bearing a confiderable proportion to the diameter of the obje£t ; 

* There are feveral optical deceptions which may affed the meafures of obje6ls 
that fiibtend extremely fmall angles. Thus I have found, by experience, that a 
very fmall obje6l will appear fomething lefs in a telefcope when we fee it firll than 
when we become familiar with it. There is alfo a defledion of light upon the 
wires when they are nearly fhut; but as none of thefe deceptions are well 
^^ough underflood to apply a correftionj 1 leave them aff€<3;ed v/ith them. 

whereas 
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whereas with a higher power the proportion of this error to 
the whole becomes much lefs, and the meafure more exaft, even 
after we have made allowance for a fmall additional error occa- 
Honed by the want of that perfe6t diftindnefs which is required 
for other purpofes. However, to enter deeply into an expla- 
nation of this would lead me to fpeak of the caufes of the 
aberration of rays in the focus of an object fpeculum, of 
which there are jTome that are feldom taken into coiifidcratiou 
by opticians, and indeed are fuch as cannot be calculated ; but 
this not being my prefent purpofe, fuffice it to obfervc, that 
the method is juftified by experience. 

When the diameter of the Comet was increafed to about 4^"^, 
I thought it advifable to leflen the power with whicli I mea- 
fured ; and, as I made ufe of two different micrometers, as 
well as eye-glafles, I took a meafure with both of them- The 
agreement of the micrometers to y)''^ is no fmall proof of the 
goodnefs of the obfervations of the 28th of March, and very 
properly conne£ls the meafures of the high powers with thofe 
that were made with 227. 
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TABLE II. Diftance of the Comet from certain telefcoplc fixed 
ftars which I have marked ^, jS, 7, l^ e, ^. 



D. H.M. 
Mar. 1 3 10 30 


From a. 


2 48 


"' 1 

I 


3y pretty exn£l eftimation true to 20", 


17 11 


fig. 1^. 


41 


58 by the nucrometer and power 227. 


18 7 20 
— 9 16 




I o 
I 6 


35 
S9 


10 55 
19 7 ^ 




I JO 

I 46 


40 
40 


— 10 42 




I 51 


2S 


21 10 




3 39 


46 


24 8 12 


from ^, 


^ 55 


39 true to 4 or 5'', an indifferent obfcrvation*. 


- 10 58 


fig. 2. 


2 53 


4 true to 4 or 5'^ 


25 7 24 




2 12 


46 true to 2 or 3 '. 


9 47 
26 10 43 




2 14 
I 48 


18 
3 true to 2 or 3^'. 


28 7 46 




2 55 49 tride to 4 or ^'\ 


29 8 50 


from y. 


2 20 


51 true 10 2''. 


30 7 55 


%-3- 


1 28 


48 true to 2 or 3"* 


Apr. I 7 45 




2 39 


20 


6 8 50 


from ^. 
fig. 4. 


2 SI 


^3- 


15, lO 18 


trom £. 


4 27 


5.7 cftimatcd by the field, true to 5 or 6". 


16 7 50 


fig- 5- 


3 9 


14 by the micrometer, true to 3 or 4". 


— 10 47 
18 8 18 


t 

f 


2 50 

3 18 

3 rs 


56 

4' 

57 J 


true to 3. or 4". 

•mean 3' 17", true to i"or i|.- 


— 8 50 
19 8 38 


from ^, 
fig. 6. 


. 2 24 
3 2 


57 
5 


true to 3 or 4'', 



The figures are drawn upon a fcale of 80 feconds to one inchi 
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TABLE III. Angle of pofitlon of the Cocnet with regard to the 
parallel of declination of the fame telefcopic fixed ftars mea- 
fared by a micrometer, of which I have given the defcrip- 
tion, and a magnifying power of 278. See fig. i. 2. 3. 4. 
5. 6. 



D. 


H. M. 







/ 




Mar.13 


10 30 


B a Comet, 








"by fuperficial eftimation, liable to an error 
of 10 or 12 deffrces. 


17 


11 


A 0. Comer, 


89 56 by the micrometer. 


18 


8 20 


fig. I ^. 


56 


39 






9 24 




41 


33 


true to 1°. 


19 


7 23 




29 


47 


true to I*. 


21 


10 10 




1 1 


46 


true to 4 or 5'. 




II 48 




12 


14 




24 


8 23 


Bi3 Comet, 


38 


39 


true to 2 or 3^. 




11 4 


fig. 2. 


36 


14 


true to 3 or 4% air very tremulous* 


25 


7 33 
9 55 




53 

56 


18 
32 


liable to a confiderable error. 


26 


10 55 


A /3 Comet. 


87 





true to 2 or 3^, 


28 


7 58 




28 


51 


true to 3 or 4^. 


29 


9 25 B y Comet, 


32 


19 


true to I or 2^. 


30 
Apr. I 


8 25 
7 55 


fig. 3. 
Ay Comet, 


7o 
28 

27 


14 
51 
14 


true to 3 or 4^. 

rrS, h'- 46'. .me .0 ,-. 


6 


8 28 


If^ Comet, 

fig. 4. 


84 


4? 


true to lefs than 2^ 


15 


10 27 


Bi Comet, 


29 


9 


true to 2 or 3^. 


16 


8 I 


fig. 5. 


49 


II 


true to I®. 


18 


10 55 
8 3^ 


Ai Comet, 


50 47 true to i| or 2°|. 

^7 9 very well taken, U,^, tr^ietolefs thani'. 
46 35 pretty well, J ^' 


19 


9 B 
8 56 


B ^ Comet, 

A \ Comet, 

fig. 6.- 


82 
48 

49 


39 
18 

48 


/^(f 3', true to 1% 


— 


10 45 




+7 


30 


true to 2 or 3®. 



* The angles are drawn true to the meafure, without allowing for errors. 
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Mifcdhneom obfervatlons and remarks. 



4: 



'arch i^. The Comet*s apparent motion is at prefent 2 
feconds per hour. It moves according to the order of the figns, 
and its orbit declines but very little from the ecliptic. 

March 25, The apparent motion of the Comet is accele- 
rating, and its apparent diameter feems to be increafing. 

M'arch 28. The diameter is certainly increafed, from which 
we may conclude that the Comet approaches to us. 

April 2. This evening at 8 h. 15' the Comet was a little 
above th^ line drawn from 9? to 5 in fig. 7. This figure is only 
delineated by the eye, fo that no very great exaftnefs in the 
diftances of the ftars is to beexpedled; but I fliall take the 
firft opportunity of meafuring their refpedive fituations by the 
micrometer. 

April 6r With a magnifying power of 278 times the Comet 
appeared perfe£lly fharp upon the edges, and extremely well 
defined, without the leaft appearance of any beard or tail. 

April 16. Fig. S. reprefents the fituation of the Comet this 
evening about nine o^clock^ and is only an eye-draught of tE@ 
teleicopicitars. 

Remarks on the path of the Cometh 

We may obferve, that the method of tracing out the patk 
of a celeftial body hy taking its diilance from certain ftars, and 
the angle of pofition with regard to them^ cannot be expelled to 
give xis a compleatly juft reprefentation of the traO: it defcribes, 
fmce even the mofi careful obfervations are liable to little errors, 
both from^the remaining imperfedions of inftrumentS;^ though 

they 
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f^ey ilioiild be the moft accurate that can be had, and from the 
difficulty of taking angles and pofitions of objefls in motion. 
Add to this a third caufe of error, namelj, the obfcurity of 
very fmall telefcopic ilars that will not permit the field of view 
fo well to be enlightened as we could wifh, in order to fee the 
threads of the micrometer perfedlly diftinft. 

This will account for the apparent diftortions to be obferved 
in my figures of the Comet's path. Some little irregularity 
therein may alfo proceed from different refraftions, as they have 
not been taken into account, though the obfervations have 
been made at^ very different altitudes, where confequently 
the refradions muft have been very different. But though 
this method may be liable to great inconveniences, the prin- 
cipal of which is, that many parts of the heavens are not fuf- 
ficiently ftored with fmall flars to give us an opportunity to 
meelure from them, yet the advantages are not lefs remarkable. 
Thus we fee that it enabled me to diftinguiih the quantity and 
diredion of the motion of this Comet in a fingle day (from the 
jSth to the 19th of March)to a much greater degree of exad- 
nefs than could have been done in fo fhort a time by a fedor or 
tranfit inflrument ; . nay even an hour or two, we fee, were in- 
tervals long enough to fhew that it was a moving body, and 
confequently,. had its fize not pointed it out as a Comet, the 
change of place,, though fb trifling as %% {tconds per hout^ 
would have been fufficient to occafion the difcovery* A gen- 
tleman very well known for his remarkable fuccefs in detefting 
Comets ^ feems to be well aware of the difficulty to dilcover a 
motion in a heavenly body by the common methods when it is 
fo very fmall ; for in a letter he favoured me with, fpeaking of 
the Comet, he fays : ^' Rien 11 etoit plus difficile que de la 
**^ reconnQitre et je ne puis pas cpncevoir comment vous aves pu 

* Monfr,MESSJSR,i 

*^ rcvenif 
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^^ rerenir plufieurs fois fur cette etolle <m Comete ; car abfolu- 
^^ ment il a falim Fobfever plufieurs joura dd Mte pour §*^ 
^^ per^evoir qu'elie avoit un mouvement/' 

I need not fay that I iiierely point this out as a temporary 
advantage in the method I have taken ; for as foon as we can 
have regular, conftant, and long continued obfervations by 
fixed inftrumentSj the excellence of them is too well known to 
fay any thing upon that fubjed: : for which reafon I failed not 
to give immediate notice of this moving %r, and wa^ happy to 
llirrender it to the care of the Aftronoraer^oyal and others, as 
foon as I found they had begun their obfervations uponitt 
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'Defcrlptlon of a micrometer for taking the angle of poftion^ 

FIG. L Reprefents the micrometer inclofed in a turned cafe 
of wood, as it is put together, ready to be u fed with the tele- 
Icope. A is a little box which holds the eye-giafs. B is the 
piece which covers the in fide work, and the box A is icrewed 
into it* G is the body of the micrometer containing the brals 
work, {hewing the index platen projecting at one fide, where 
the cafe is cut away to receive it. D is a piece, having a fcrew 
h at the bottom, by meansof which the micrometer is faftened 
to the telefcope. To the piece G is given a circular motion, in 
the manner the horizontal motion is generally given to Gre- 
gorian refleftors, by the lower part going through the piece D, 
where it is held by the Icrew E, which keeps the two plebes 
G and D together, but leaves them at liberty to turn Upon 
each other. 

Fig, IL Is a feftlon of the cafe containing the brafs work, 

where may be obferved thepieceB hollowed out to receive the 
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Box A, whicli confifts of two parts inclofnig tlie eye lens. This 
figure alfo fliews liow the piece C paffes through D, and is held- 
by the ring E : the brafs work, confiftingof a hollow cylinder, 
a wheel and pinion, and i^idex plate, is there reprefented in its 
place. F is the body of the brafs work, being a hollow cyhn- 
der with a broad rini c at the upper end ; this rim is" partly 
turned away to make a bed for the wheel d. The pinion e 
turns the wheel d^ and carries the index plate a. One of its^ 
pivots mores in the arm-j^ fcrewed upon the upper part of c^ 
which arm ferves alfo to confine the wheel d to its place 
upon r. The other pivot is held by the arm ^ fiiftened to P, 

Fig. III. Is a plan of the brafs work- The wheel dy which 
is in the form of a ring, is laid upon the npper part of F or c, 
and held by two fmall arms J tnd .6, fcre%¥ed down to ^ with 
the fcrews i^ u 

Fig. IV. Is a plan of the brafs work. 4 4 is the wheel 
placed upon the bed or focket of the rim of the cylinder c, c^ 
and is held down by the two pieces/, /6, which are fcrewed upon 
Cy c. The piece / projeds over the center of the index plate 
to receive the upper pivot of the pinion m^ n^ is the fixed wire 
faftened to c^ c. 6?,. j6, the moveable wire fattened to the annu^ 
lar wheel ^, d. The index plate a is divided into 6o parts, 
each fub-divided into two, and milled upon the edge. When 
the finger is drawn over the milled edge of the index plate 
from q towards r^ the angle /;/,, j, c?^ will open, and if drawix 
from r towards $', it will Ihut again. The cafe C, C, mufl 
have a (harp corner /, which ferves as a hand to poin out the 
divifiort on the index plate.^ 
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